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ABSTRACT 


The  computerised  Quick-Reacting  General  War  Gaming  System  (QUICK)  will 
accept  Input  data,  automatically  generate  global  strategic  nuclear  war 
plane,  provide  output  sunaarlae,  and  produce  tapes  to  simulator  subsys¬ 
tems  external  to  QUICK.  QUICK  has  been  programmed  in  FORTRAN  for  use 
on  the  CCTC  HIS  6000  computer  system. 


The  QUICK  Maintenance  Manual  consists  of  four  volumes:  Volume  I,  Bata 
Management  Subsystem!  Volume  XI,  Weapon/Target  Identification  Subsystem! 
Volume  III,  Weapon  Allocation  Subsystem,  Volume  IV,  Sortie  Generation 
Subsystem.  The  Maintenance  Manual  complements  the  other  QUICK  Computer 
System  Manuals  to  facilitate  application  of  the  war  gaming  system.  This 
volume,  Volume  X,  In  two  parts,  provides  the  programmer/analyst  with  a 
technical  description  of  the  purpose!  functions,  general  procedures,  and 
programming  techniques  applicable  to  the  modules  (programs)  and  subrou¬ 
tines  of  the  Data  Management  subsystem.  Companion  documents  are: 


USERS  MANUAL 


A 


Computer  System  Manual  CSM  UM  9-77,  Volume  I 

Computer  System  Manual  CSM  UM  9-77,  Volume  II 

Computer  System  Manual  CSM  UM  9-77.  Volume  III 

Computer  System  Manual  CSM  UM  9-77 j  Volume  IV 

Provides  detailed  Instructions  for  applications  of  the  system 


b.  TECHNICAL  MEMORANDUM 

Technical  Memorandum  TM  153-77 

Provldee  a  nontechnical  description  of  the  system  for  senior 
management  personnel 
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SECTION  1.  GENERAL 


1.1  floastia 

This  volume  of  the  QUICK  Program  Maintenance  Manual  describee  the  mod¬ 
ules  which  are  pert  of  the  QUICK  Weapon/Target  Identification  subsystem, 
detailing  the  modules,  subroutines,  and  functions  which  it  comprises. 

The  Information  contained  herein  is  presented  on  a  module-by-module 
basis.  The  modula-by-module  discussions  are  structured  so  that  a  main¬ 
tenance  programmer  can  understand  the  program  functions  and  programing 
techniques.  The  computer  subjects  are  structured  to  Inform  the  main¬ 
tenance  programmer  of  overall  system  programming  techniques  and  conven¬ 
tions. 

Subsequent  subsections  present  general  descriptions  of  the  overall  QUICK 
system  and  Weapon-Target  Identification  subsystem. 

1.2  fltnmn  sussJasiak 

The  Waapon/Target  Identification  subsystem  of  QUICK  selects  and  proo- 
esaea  the  Rad  and/or  Blue  forces  which  are  praspaeiflad  for  a  partic¬ 
ular  plan.  The  subsystem  consists  of  modules  JLM,  DBMOD,  INDEXER,  and 
PLANSET,  as  shown  In  figure  1.  Figure  2  shows  the  relationship  of  the 
Weapon/Target  Identification  subsystem  to  other  quiCK  subsystems  in 
terms  of  procedural  and  information  flow. 

The  modules  of  this  subsystem  are  used  to  assemble  selected  target  data 
from  the  CCTC  JAD  files,  and  reformat  the  data  In  a  manner  which  Is 
acceptable  to  QUICKs  Integrated  Data  Base  and  to  further  develop  a  plan 
for  allocation. 

Modules  within  this  subsystem  are  executed  in  the  order  of:  JLM,  DBMOD, 
INDEXER,  and  PLANSET.  All  modules  perform  updates  to  the  Integrated 
Data  Base;  no  other  data  files  are  used  (other  than  Internal  temporary 
scratch  files). 

The  first  module,  JIM,  builds  the  target  portion  of  the  data  base.  Note 
that  the  remaining  data  base  Is  created  by  modules  within  the  Data  Man¬ 
agement  subsystem.  These  modules  may  be  executed  at  any  stage  of  the 
entire  QUICK  processing,  i.e.,  before  or  after  INDEXER,  etc.  An  order 
of  module  execution  pertains  only  to  modules  not  defined  within  the 
Data  Management  subsystem. 

The  next  module  normally  run  Is  DBMOD.  Its  primary  purpose  is  to  altar 
the  content  or  characteristics  of  a  data  base  to  the  specific  scenario 
for  which  the  plan  Is  being  developed,  in  accordance  with  praspeciflad 
user  input. 

Module  INDEXER  is  designed  to  assign  Index  numbers  (attribute  INDEXNO) 
and  perform  the  task  of  forming  complex  targets. 
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2,8.3  Subroutine 
HJRPOSE: 


Print  the  Aaaignmant  tab  la  aa  built  by  that  Input 
clausa. 


Mgauamt 


zsmkmimm'- 

saflaoum: 


CAt-T.ro  *V. 


TOPRZMT 

WHAT  •  'ALPHAS'  or  ‘PLAYERS' 

CIO,  C15,  C13 

HOFND,  HEAD,  FIND SIDE,  KEXTTT,  RETRY 
ASSIGN 


lk£M: 


Thu  generation  of  print  report*  la  the  only  function  of  T0TREJ1  'figuio 
8).  Tba  flow  1*  subdivided  Into  aactlona  according  to  tha  two  poaalbla 
Input  clauaaa.  In  althar  situation,  tha  Asslgnsnnt  tabla  la  ehalaad, 
auanavialng  values  collactad  and  raporta  produced.  Tha  outline  of  aach 
report  la  given  in  Users  Manual,  Volume  XI,  section  2. 
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2.9.2  Subroutlrs  DEFAULT 


£D2Z2S£.: 

mWBIBi 

ismLimamsLi 

CCWPR  BLOCKS; 

ggaasiBga  uw- 

r.AT.T.lCn  WY‘ 


Set  default  valuta  into  conmon  block  C30 
DEFAULT 

RECORD:  record  name 
CIO,  C20,  C30 
HEAD,  NKXTTT 
ADTOBASE 


Method; 

Local  arrays  RECKAME  and  VALUE  bold  the  record  name  and  the  default 
value  for  the  attribute.  Alao  arrays  LQK  and  LOC  contain  either  a 
link  to  the  start  of  the  record  description  (0,  if  no  more  records  are 
described)  or  the  location  of  the  attribute  In  enanon  C30. 

When  DEFAULT  la  called,  the  RECKAHE  array  la  queried  using  the  corres¬ 
ponding  LINK  value  until  the  record  name  passed  la  found  or  the  entire 
list  queried. 

If  the  record  name  la  not  found  the  RCTY?  chain  is  traversed  In  an 
effort  to  find  the  record  name  passed.  When  found  the  IALH0C  and 
AIL  INK  chains  are  traversed  to  find  the  default  value  for  the  attribute 
and  its  location  la  C30.  These  values  are  added  to  VALUE  and  LOC  fol¬ 
lowing  the  record  name.  In  any  case  the  values  in  VALUE  and  LOC  between 
the  record  and  the  next  record  are  used  to  move  the  value  in  VALUE  Into 
the  location  In  common  C30  specified  by  LOC. 

Subroutine  DEFAULT  Is  Illustrated  in  figure  11. 
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Tab  It  3.  Modula  INDEXER  Internal  Common  Blocks 


BLOCK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

CYIELD 

S YIELD (2) 

Yiald,  in  megatons,  uaad  in  forming  complaxaa. 
Valua  ia  uaar  dstarmlnad. 

IOPRT 

IOPRT 

If  aero,  nonstandard  prints  art  auppraasad. 
Uaar  datarminad. 

FIRST 

If  true,  cauaaa  initialisation  complexing 
logic  to  ba  performed. 

NO BASE 

If  true,  impliaa  that  aa  complaxaa  art  formad, 
thay  will  not  ba  aavad  on  tha  data  baaa. 

KEEP 

Aa  uaad  within  ENTMODi  contains  local  con¬ 
trolling  paraaatara  (uaad  to  raduca  core 
apaca).  Aa  uaad  within  aubroutina  COMPLEX, 
contains  varying  definitions  of  target  data. 

NMCLAS 

Contains  tha  daaa  name  for  tho  NUMTBL  record. 

Subrouting  ENTMOD 


4.7 


PURPOSE i  Road  uoar  Input ■,  calculata  and  atoro  complaxing 

lethal  radlua,  datornlno  attrlbuta  INOEXNO  end 
control  flow  of  supporting  aubroutlnaa 


ENTRY  POINTS i 


ENTMOD  (first  subroutlns  called  whan  overlay  link 
INDEXER  Is  executed) 


FORMAL  PARAMETERS i  Mona 

COMMON  BLOCKS!  CIO,  C13,  C23,  C20,  C30,  CYIELD,  IOPRT,  KEEP 


SUBROUTINES  CALLED! 


COMPLEX,  CRTBLE,  DIRECT,  KDFND,  HEAD,  INSGET, 
ITLE,  MODFY,  NEXTTT,  RETRY,  SETVAL,  VLRADP 


CALLED  BY i  COP 


Method i 

Module  INDEXER  begins  (figure  17)  by  reading  (through  utility  subroutine 
INSGET)  and  storing  user  input  parameters.  Following  this,  Individual 
targets  are  chained  In  a  specified  manner  and  modified  to  Include  attri¬ 
bute  INDRXNO.  As  Individual  targets  are  chained,  subroutine  SETVAL  is 
called  for  all  missile  and  bomber  classes  for  possible  time  value  decay 
calculations.  Then  for  each  unique  vulnerability  contained  within  the 
data  base,  a  complaxing  lethal  radius  Is  calculated  and  stored.  After 
querying  targets,  subroutine  COMPLEX  Is  called  In  order  to  form  target 
complexes  and  upon  completion  processing  Is  terminated. 


INDEXER  Initially  retrieves  record  type  'NUKTBL*  in  order  to  define  the 
attacking  (ASIDE)  and  defending  (DSIDE)  side.  These  attributes  were 
stored  In  the  dete  baie  by  module  DBMOD.  Following  side  definition, 
the  user  Inputs  are  retrieved  and  needed  values  stored. 

If  the  verb  le  correct  (comparison  to  local  parameter  IND)  processing 
continues;  otherwise  an  error  message  is  printed  and  processing  stops. 

Existence  of  adverba  WITH,  VNOPTION,  ONPRIMTS,  and  RE CALC  are  checked 
for.  Use  of  adverb  ONFRINTS  with  a  value  of  1  (ONPRINTS  1),  Implies 
uonatandard  prints  are  to  be  produced}  ONPRINTS  2  Implies  that  Initial¬ 
isation  Logie  in  COMPLEX  is  to  be  executed,  ONPRINTS  3  will  make  NOBASE 
.TIDE. ,  Implying  that  as  conplSKes  are  formed,  the  natch  key  1C0MPL  will 
not  be  modified.  Adverb  VNOPTION  Implies  that  complaxing  lethal  radius 
la  to  ba  obtained  free  hardcoded  tables.  In  absence  of  the  VNOPTION 
eleuee,  completing  le  performed  with  an  assumed  weapon  yield  of  one 
megaton.  The  user  may  overt Ida  this  yield  through  a  clause  introduced 
by  the  adverb  VITB.  Both  attributes  YIELD  and  SIDE  are  Included  within 
the  WITH  clause.  Use  of  the  RSCALC  adverb  will  causa  target  complaxing 
by  e  call  to  COMPLEX. 
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Flfura  17.  (Part  2  of  8) 
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Figure  17.  (Fart  A  of  8) 


Flguro  17.  (Part  6  of  8) 


Complying  Lathal  Radius  Calculation 


For  each  unique  vulnerability  defined  within  the  data  base  for  tha  daf end¬ 
ing  side,  a  complaxing  lethal  radlua  la  calculated  and  atored  within 
local  array  CLR  which  contalna  a  maximum  of  255  entries.'  Calculation 
are  performed  either  in  aubroutinea  VLRADT  or  CRTBLE  depending  upon  user 
requeata.  After  each  calculation,  reeulta  are  printed  and  DIFFLAT  la 
rechecked  for  definition  of  the  aofteat  target  among  targata  to  be 
queried.  DIFFLAT  ia  atored  on  the  data  baae  by  being  equivalenced  to 
EXNBOMB  in  C30  to  facilitate  reatart. 


Vulnerabilities  (attribute  VULN)  are  collected  under  header  'VNTKHD' 
and  are  contained  within  chain  'VOTES'. 


Attribute  1 


jmsLito  jaimLiiiiBMBti, 


Individual  targata  ere  now  proceaaed  in  a  defined  manner  in  order  to 
eaalgn  index  numbers.  For  target  claaaea  called  mlaillea  or  bombers, 
time  value  factora  ere  generated.  Alao,  the  atored  conplexlng  lethal 
radlua  (array  CLR)  la  defined  within  each  individual  target  record  baaed 
on  attribute  VULN1. 


Index  numbera  will  be  aaalgnad  aequentlally  for  all  target  recorda  that 
have  a  aimllar  value  for  attribute  TYPE  for  a  given  claaa  and  aide 
combination.  For  a  given  target  claaa  individual  target  recorda  are 
collected  for  one  aide  followed  by  all  recorda  for  the  remaining  aide, 
if  TYPE a  exlat  for  tha  aecond  aide.  Hithin  e  collection  of  recorda  for 
a  given  TYPE  value,  itema  are  queried  according  to  the  order  in  which 
they  appear  in  the  deta  beae. 

Target  cleaa  namea  that  are  atored  within  the  data  baae  may  be  found  by 
querying  record  chain  'RCTYP'  of  tha  organlaational  data.  Each  claaa 
name  encountered  under  chain  'RCTYP'  la  locally  atored  in  array  KREF. 
Storage  la  on  a  aide  baaia.  Tha  axiatence  of  a  claaa  name  for  one  aide 
doea  not  guarantee  an  entry  for  the  other  aide. 

INDXXNO  aaalgnaenta  beglna  by  picking  a  target  claaa  (header  TGTHD)  for 
aide  1  (local  parameter  IS-1)  and  further  picking  a  target  type  record. 
Now  for  a  target  claaa,  aide,  target  type  combination,  all  of  the  indi¬ 
vidual  targata  are  chained  and  BTOBXNO,  complaxing  lathal  radlua,  and, 

If  nacaaaary,  time  value  factora  ere  atored. 

After  e  given  TYPE  record  la  proceaaed,  the  next  TYFEe  are  procaeead  for 
the  tame  claaa  and  aide.  Upon  axhauating  a  claaa  aad  aide  combination, 
atda  2  (XS«2)  la  iavaatlgatad  for  all  TYPE  raeords.  Finally  a  new 
target  cleaa  for  aids  1  la  eboaan  and  cited  procaeaiag  la  repeated. 

Attribute  TYPE  cmi  the  record  type  chela  called  'TOTTYP'  ere  not  neca«- 
•erily  In  one-to-one  correspondence.  That  is,  for  e  value  of  TYPE  there 
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I 


may  axlat  more  than  ona  'TO TOT'  racord.  Thla  la  poaalbla  afnce  tha 
attrlbutaa  daflnad  In  tha  'IOTP'  racorda  nay  hava  dlffarant  values  for 
a  TYPE  valua.  For  lnatanca,  for  TYPE“MMIII  there  could  ba  two  antrlaa 
for  attribute  CNTRYI  (country  location),  aay  US  and  CA.  For  thla  con- 
dltlon  two  ’Term"  racorda  will  axlat  and  both  hava  attribute  TYPE-MMIII. 
Therefore  upon  chaining  ♦TGTTTP' ,  tha  entire  Hat  neat  ba  cheeked  for 
Multiple  occurrancaa  of  tha  a  ana  TYPE  valua. 

After  tha  laat  claaa  entry  for  aide  1  la  procaaaad,  chacka  are  made  to 
enaure  all  aide  2  antrlaa  hava  bean  procaaaad.  Thla  la.neceaaary  alnca 
tha  major  procaaalng  la  for  all  aide  1  antrlaa  and  tha  fact  axlat a 
that  claaa  namaa  may  ba  defined  for  aide  %  but  not  aide  1.  local  array 
ICHK  la  aet  to  nonzero  aa  each  aide  2  claaa  nane  la  procaaaad. 


l 
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4,8  Subroutliui  COMPLEX 


PURPOSE: 

ENTRY  POINTS: 

FORMAL  PARAMETERS: 
COMMON  BLOCKS s 
|  SUBROUTINES  CALLED: 

CALLED  BY: 

Method: 


To  form  complex  targets 

COMPLEX 

None 

CIO,  CIS,  C30,  IOPRT ,  KEEP,  NMCLAS 

DIRECT,  DLETE,  HDFND,  KEYMAEE,  CLOG,  MODFY,  NEXTTT, 
ORDER,  RETRV,  SLOG,  STORE,  TIMEME,  TIMOUT 

ENTMOD  (of  overlay  link  INDEXER) 


Individual  target  records  are  queried  in  order  to  form  target  complexes. 
If  any  two  targets  are  geographically  located  within  one  half  the  sum  of 
the  complexing  lethal  radius  of  each  target,  they  belong  to  the  same  com¬ 
plex.  For  each  new  complex  formed,  a  complex  number  (parameter  ICOMPL) 
is  sequentially  updated,  stored  under  record  ' COMPTG ’  and  each  individual 
target  belonging  to  the  complex  is  stored  on  the  ' CMPTGT '  chain. 

Each  target  stored  within  the  data  base  is  retrieved,  sorted  on  increas¬ 
ing  latitude  (methodology  outlined  in  next  subsection) ,  and  final  results 
written  onto  data  file  unit  number  IR.  Data  file  IR  is  than  read,  target 
data  stored  In  working  arrays  /KEEP/,  and  complexes  formed. 


Complexing  Algorithm 

The  search  for  complex  targets  begins  by  comparing  differences  in  lati¬ 
tude  for  consecutive  targets  sorted  by  increasing  latitude,  beginning 
with  the  first  noncomplex  target.  When  a  distance  between  the  first  se¬ 
lected  target  (associated  with  latitude  CLATI)  and  any  other  individual 
(latitude  CLATJ)  that  has  not  as  yet  been  complexed  is  less  than  one  half 
the  sum  of  the  lethal  radius  of  each  target,  the  target  sseoclated  with 
latitude  CLATJ  Is  said  to  belong  to  a  complex  associated  with  latitude 
CLATI.  Array  LCOKP  is  updated  to  record  this  occurrence. 

Target  CLATI  continues  to  be  tested  against  subsequent  tergets  in  the 
sorted  file  until  a  difference  in  latitude  greater  then  parameter 
DIFFLAT  le  encountered.  DXFFLAT  is  the  maximal  complexing  lethal  radius 
defined  within  the  game.  Targets  included  in  the  list  LCOMP  are  now 
compared  in  Che  seas  way  to  find  additional  members  of  the  complex.  The 
process  is  repeated  until  all  targets  in  the  list  LCOMP  have  been  inves¬ 
tigated,  and  the  complex  is  completed.  The  complex  then  is  assigned  the 
next  value  of  ICOMPL  and  each  member  within  the  complex  are  properly 
chained. 
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Target  Latitude  Sort 


Data  baaed  atorad  targets  are  aortad  on  increasing  latitude  in  order  to 
simplify  tha  coaplaxing  burdan.  This  reordering  is  performed  by  a  basic 
sort/merge  technique  and  is  as  follows: 

o  Retrieve  a  data  bane  target  record 

o  Store  target  latituda  in  array  KEY1  and  target  reference  code  in 
array  KEY 3. 

o  Whan  working  arrays  are  filled  branch  to  label  9000  to  sort  the 
arrays  and  marge  with  any  previous  sorts.  Arrays  are  sorted  via 
tha  atandard  QUICK  subroutine  ORDER.  If  there  ware  multiple 
calla  to  label  9000,  resulta  ware  written  onto  file  unit  IR. 

This  file  la  raad  and  results  merged  with  contents  in  working 
arrsys. 

o  After  aort/margs  haa  bean  completed,  flip  data  raad  and  write 
files  (IR  and  IW)  resat  pointers  to  initial  conditions  and  con¬ 
tinue  IDS  query. 

After  this  process  la  complata  data  unit  IR  contains  all  target  records 
in  latitude  aort.  Each  record  contains  two  words:  target  latitude  and 
target  reference  code. 

Target  Data  Retrieval 

After  targets  are  sorted,  complexes  are  formed  by  querying  data  file  IR 
and  retrieving  additional  data  baaa  information.  The  else  of  QUICK's 
data  baee  mandates  that  IDS  interface  be  minimal,  Therefore  needed  tar¬ 
get  data  la  stored  In  working  arrays  KRY1,  KEY2,  KEY3 ,  Latitude  and  the 
fraction  portion  of  lethal  radius  is  packed  In  KEY1;  Longitude,  complex 
flag  indicator,  and  tha  integer  portion  of  the  lethal  radius  la  packed 
in  REY2;  end  the  reference  coda  la  atorad  in  KEY 3.  Up1 to  3,800  indivi¬ 
dual  targets  may  be  contained  in  tha  working  arrays. 

Aa  complexes  srs  formed  information  la  obtained  from  the  working  arrays 
as  directed  by  tba  controlling  pointer  INDEX.  Whan  INDEX  axcaada  array 
limits,  completing  must  temporarily  halt  and  working  arrays  must  be  rede- 
flned.  At  this  Juncture,  processing  has  bean  completed  for  all  records 
starting  with  tha  first  entry  into  tha  working  arrays  up  to  location 
LCOMP(l)  minus  one  (recall  that  LCOMP  contains  tha  indexes  of  potential 
complexes).  With  this  knowledge,  working  arrays  are  compressed,  file 
IR  read,  end  working  arrays  filled  with  additional  target  data.  This 
process  begins  at  label  365. 

Coda  must  honor  tha  condition  where  arrays  can  no  longer  be  compressed 
(LCOMP (1)*1) .  If  this  occurs,  target  data  ia  written  onto  an  indexed 
random  file  (I8AMLUN)  and  query,  then,  lo  from  that  file. 


Ill 


CH-3 


Restart  and  NOBASE  Optlona 


A  raatart  capability  ia  availabla  in  INDEXER  to  allow  a  user  to  save  tha 
data  base  juat  prior  to  an  abort  cauaad  by  inaufficiant  procaaalng  time. 

A  aarlaa  of  email  Joba  can  ba  run  with  a  aava  aftar  aach.  Tha  coaplaxlng 
can  ba  continual  from  any  of  tha  aavad  data  baaaa.  Thia  capability  la 
Implemantad  by  tha  ONPRINTS  2  awltch  (FIRST).  If  tha  awltch  ia  on  all 
initialiaation  ia  accompliahad.  If  tha  awltch  la  off  the  old  couplexaa 
will  raaain  and  any  uncomplaxad  targata  will  ba  complaxad.  Tha  variable 
VOZ  la  uaad  to  atora  complaxlng  atatua  in  tha  data  baaa  batwaan  Joba, 

A  value  of  -1  indicate*  tha  target  la  complaxad  and  a  value  of  -2  indi- 
cataa  the  target  will  not  complex  with  anoehar  target.  Complaxlng  can 
alao  ba  accompliahad  without  atoring  tha  final  complexaa  on  tha  IDS  data 
baaa.  Thia  option  greatly  raducaa  run  time  and  ahould  ba  uaed  when 
experimentation  with  complaxlng  parametera  la  being  done.  Thia  capabil¬ 
ity  ia  implemented  by  tha  ONPRINT  3  awltch  (NOBASE). 

Subroutlna  COMPLEX  la  llluatreted  In  figure  18. 


Figure  18.  (Part  2  of  8) 


Figure  16.  (tort  7  of  8) 
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4.9  Function  CRTBLE 

smm-- 

msusjm- 

im&jmtssm-- 

cgasoLgas- 

SUBROtJTINSS  CALLBP; 

sm slue 


To  calculate  cotap  taxing  lethal  radius 
CRTBLE 

IVN,  vulnerability 

Nona 

VLRADP 

ENTMOD  (of  overlay  link  INDEXER) 


Mathodi 

Baaed  on  Input  paraaetar  (IVN)  cooplexlng  lethal  radius  la  obtalnad  by 
proper  Indexing  Into  hard  coded  arrays  (Q  and  P)  which  la  the  latter 
portion  of  vulnerabilities.  Defining  a  yield  as  equaling  the  first 
two  Integers  (In  megatons)  of  IVN,  subroutine  VLRADP  la  called  to  find 
an  adjusted  VN  which  in  turn  la  used  as  the  index  into  the  P  end  Q 
arrays. 


Function  CRTBLE  la  illustrated  In  figure  19. 
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4.10  Mywttot  mm 


PURPOSE: 


vi 


sssmLmm.' 
mmjm  sum* 

sum.  8Y- 

Mgthgfl- 

3KTVAL  (figure  20)  acts  the;  values  of  FVALTn  and  Tn  attrlbutaa  accord¬ 
ing  to  tha  attrlbutaa  NOPBRSQ,  NALERT,  ALRTDL,  NLRTDL,  LCHINT,  and 
SIMLUN  for  mlaalle  and  bonbar  baaaa.  Tha  value  curve  la  calculatad  ao 
that  tha  valua  of  tha  Item  la  equal  to  tha  fraction  of  the  vehlclea 
remaining  on  base  at  any  time. 

Tha  ganaratad  valua  curve  conaldara  tha  following  time  pointa: 

T1  -  Alert  dalay  (ALRTDL) 

T2  ■  Tima  of  laat  launch  of  alert  vehicle 
T3  -  Nonalert  dalay  (NLRTDL) 

T4  •  Tima  of  laat  launch  of  nonalart  vehicle 

On  tha  flrat  call  to  SETVAL  all  weapon  typea  are  chained  and  their 
aaaoclatad  Reference  Codec  atored  along  with  attrlbuta  TYPE  (arrays 
ZTARTP  and  ITAJUUr) .  Following  thia  storage,  SETVAL  begins  by  retriev¬ 
ing  total  vohloles  (NOPBRSQ) ,  number  of  vehlclea  on  alert  (NALERT), 
alert  dalay  time  (ALRTDL)  and  nonalert  delay  time  (NLRTDL).  If  there 
are  no  vehlclea  available  (NOPBRSQ) ,  attribute  VAL  (target  valua)  la 
aet  to  aero  and  a  RETURN  La  executed.  For  thia  situation,  the  value 
curve  need  not  be  generated.  Attrlbuta  T1  la  aet  to  alert  dalay  and 
FVALT1  la  aet  to  1.0.  Xf  there  la  no  launch  Interval  (LCHINT),  a 
RETURN  la  executed!  otherwiaa  T2  and  FVALT2  are  calculated.  T3,  T4,' 
FVALT3  and  FVALT4  are  calculated  only  If  T2  la  leaa  than  tha  nonalert 
delay. 


To  add  time  dependent  value  curves  to  mlaalle 
and  bomber  target  baaes 

SETVAL 

None 

CIO,  C15,  C30 

DIRECT,  HDFND,  ITLE,  NEXTTT,  RETRY 
ENTMOD  (of  overlay  link  INDEXER) 


CONTENTS  OF  FACES  124  AND  125  INTENTIONALLY  DELETED 


SECTION  S 


PLANSET  MODULE 


5.1  Purpose 


PLANSET  prepare*  tha  target  Hat  for  ALOC,  compute*  and  normalires  the 
olaaa  value  factor*,  calculate*  tha  rapraaantatlva  attribute*  for  com¬ 
plex  target*  and  forma  weapon  group*. 

5.2  Incut 

With  tha  exception  of  geographic  related  record*,  tha  entire  remaining 
structure  within  tha  Integrated  data  btae  will  be  queried.  This  Include* 
record*  and  chain*  to  define  tha  targets,  complexes,  weapon  characteris¬ 
tics,  payload  data,  and  weapon  base  locations. 

e 

User  coomands  select  targets  and  weapons  to  be  used  within  the  allocation 
definition,  m  addition,  information  is  supplied  for  value  scaling 
calculation  plus  data  for  representative  complex  target  setting. 

5.3  Output 

The  major  objective  of  PLANSET  involves  the  formation  of  weapon  groups 
and  tha  definition  of  a  list  of  target  numbers  as  demanded  by  the  allo¬ 
cation  system.  Also,  individual  target  records  are  modified  to  reflect 
values  as  scaled  through  user  inputs. 

Each  weapon  group  is  a  WKPNGP  record  on  tha  WE PGUP  chain.  Each  weapon 
group  has  a  chain,  MfSQDN,  that  links  togsthar  tha  MSBMTC  record*  for 
aach  baaa  In  tha  group.  With  regard  to  prooaaaing  the  data  ba*a  It  ahould 
ba  noted  that  tha  Individual  launch  altaa  assigned  to  aach  misilla 
squadron  arc  grouped  together;  and  that  tha  value  of  tha  attribute  ISITE 
(site  number)  la  sat  positive  for  tha  record  representing  the  alta.  Cor¬ 
responding  records  that  are  missile  squadrons  within  tha  site  have  ISITE 
sat  to  a  negative  value.  Whan  input  in  this  manna r,  tha  missile  squad¬ 
ron*  are  viewed  aa  one  launch  bass  during  plan  generation. 

Generated  within  PLANSET  is  tha  chain,  LISTXX  of  target  lumber  records, 
TAECDE,  Which  is  headed  by  record  TASNUM.  This  chain  contains  a  llat 
of  rafarsnes  codas  that  points  to  targst  records  In  s  sort  ordsr  propsr 
for  ALOC  procasslng.  Thar*  ars  two  typaa  of  targets > 

«•  toll  arati  one  target  element 

b.  Coylsx  tarsati  several  target  elements  within  the  lethal 
radius  of  a  single  weapon  so  that  they  must  ba  treated  as  a 
•ingle  target  complex 
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The  list  of  rafarance  codas,  than,  containad  within  TARCDE  racorda  , 

atoras  simple  targat  references  which  point  to  ona  targat  element  (callad 
raprasantaclva  targets)  for  aach  comp lax .  Individual  alamonts  of  com¬ 
plexes  ara  not  rafarancad  by  chain  LISTXX;  tharafora  only  tha  raprasan- 
tativa  targata  ara  viawad  by  tha  allocator. 

Prior  to  PLANSET  termination ,  aach  complex  has  its  alamant a  chained 

under  a  COMPTG  record.  Tha  maximum  number  of  complaxea  haa  bean  defined 

by  INDEXER.  | 

Each  TARGET  record  aalactad  must  ba  modified  to  include,  tha  correct 
normalised  targat  value  aa  wall  aa  tha  lethal  radius  for  both  air  and 
ground  bursts.  If  necessary  there  ara  lethal  radius  calculation*  for 
two  hardness  components. 

5.4  Concept  of  Operation 

PLANSET  performs  tha  following t 

o  store  ueer  input  parameters ; 

o  calculate  tha  weighting  value  of  aach  aalactad  targat  class; 

o  calculate  tha  lethal  radius  of  all  aalactad  targets; 

o  for  aach  complex,  choose  tha  representative  targat  and  calculate 
tha  necessary  attributes; 

o  normalise  tha  value  of  aach  targat  so  that  tha  game  total  will 
ba  1,000  points; 

o  randomly  assign  targat  numbers  (avid  eventually  sort)  to  aalactad 
targat  records; 

o  form  waapou  groups  from  weapon  launch  bases;  j 

o  adjust  tha  number  of  alert  bomber  refuels  based  on  tha  number  j 

of  tankers  available;  I 

o  finally,  supply  prints.  ^ 

i 
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The  controlling  eubroutine  (called  ENTMGD)  roads  and  storaa  user  request* 
and  than  axocutaa  subroutines  GRPEM  (for  grouping),  SRTTGT  (for  target 
number  definition),  and  PRINTGP  (for  printing).  Each  of  these  threo  sub¬ 
routine*  performs  the  desired  objectives. 

5.5  Mfflttftgttiiffl.  9f 

5.5.1  Subroutine  ADJUSTGP.  This  subroutine  is  called  by  GRPEM  after 
weapon  groups  are  formed,  ADJUSTGP  alters  the  number  of  bomber  refuels 
so  that  it  la  less  than  or  equal  to  bha  number  of  tankers  and  reacts 
yields  for  each  weapon  group. 

5.5.2  Subroutine  CALCOMP.  Whenever  subroutine  SRTTGT  encounters  a 
complex  target,  CALC  CMP  will  define  the  representative  target  element 
for  that  complex  as  well  as  determine  necessary  attributes  for  the  com¬ 
plex  as  a  whole, 

5.5.3  Subroutine  GRPEM.  The  uaer  selected  weapon  system  types  are 
chained  along  with  their  associated  missile  and  bomber  bases  and  weapon 
groups  are  formed,  A  weapon  group  is  simply  a  collection  of  individual 
weapons  (or  reentry  vehicles)  that  have  similar  destruct  capability  and 
are  located  within  defined  proximity  of  each  other.  Therefore,  e  weapon 
group  consists  of  a  TYPE  (an  attribute)  of  weapon  that  has  the  same  alert 
status,  payload  indicator,  region  coda,  and  for  bombers,  xafual  capacity. 

5.5.4  Subroutine  SRTTGT.  In  order  for  the  allocation  process  to  func¬ 
tion  proparly  it  is  bast  for  the  target  list  to  be  arranged  in  a  random¬ 
ised  fashion.  This  necessity  is  dictated  by  the  fact  that  if  targets 
were  arranged  with  like  characteristics,  the  allocation  algorithms  in 
sensing  how  processing  is  proceeding  would  vary  likely  Interject  biases 
This  subroutine,  than,  sorts  the  targst  Hat  and  for  each  complex,  calls 
subroutine  CALCOMP  for  proper  chaining. 

A  second  major  function  is  the  modification  of  tha  target  value  for  in¬ 
dividual  records.  Targets  for  which  the  input  claaa  value  la  saro  (i.s., 
an  exemplar  target  is  not  defined  for  the  class  or  the  exemplar  target 
la  assigned  a  value  of  saro)  are  not  to  be  included  in  the  plan  and 
hence  are  ignored  in  the  processing.  Otherwise,  the  data  base  attribute 
VAL  (relative  value  within  claaa)  for  aach  item  is  accumulated  within 
its  claaa.  Por  aach  exemplar  target  specified  by  the  input  data,  the 
value  factor 


la  calculated.  After  the  entire  data  baas  has  bean  raad,  tha  accumulated 
value  (VALs),  together  with  tha  value  factors  for  each  class,  are  used  to 
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coinput*  the  final  normalized  class  value  factors.^  Also,  the  summation 
of  the  VALs  for  each  record  is  so  scaled  such  that  its  result  equals 
1000.  This  scaling  allows  for  allocation  evaluations  between  various 

data  bases. 


5.6  Internal  Common  Blocks 

All  of  tha  common  blocks  usad  by  module  PLANSET  are  given  in  table  4. 
Cotmnon  blocks  which  communicate  with  the  COP  are  given  in  appendix  A 
of  Maintenance  Menual,  Volume  I. 


Table  4.  Module  PLANSET  Internal  Common  Blocks  (Part  1  of  2) 


BLOCK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

C PRIOR 

MAXDSG 

Maximum  number  of  Input  DESIGs  alpha 
portions.  Used  for  representative 
target  definition 

MAXTASK 

Maximum  number  of  input  TASKS.  Used 
for  representative  target  definition 

rrsx 

Number  of  entries  in  array  IPTSK 

XDSG 

Number  of  entries  in  array  IPDSG 

IPTSK<48) 

Stores  TASK  inputs  for  defining  repre¬ 
sentative  target  of  complexes 

IPDSG(200) 

Stores  DESIG  alpha  portion  input  for 
defining  representative  target  of 
complexes 

ISUBT 

Flag  indicating  whether  TA8K  Inputs 
are  1  or  2  oharactars  long 

EXCLAS 

UCLASS(15) 

Stores  names  of  terget  classes  for 
defending  side 

UCREF(15) 

Stores  rafaranca  codas  for  targat 
elate  headers  for  defending  tide 

VALFAC(15) 

Stores  scaling  factors  for  each 
targat  claae 

INZ 

11,  12,  13 

Local  atoreg*  for  INSGET's  processing 

KEEP 

Local  storage  whose  meaning  varied 
during  the  computation  process. 

MASK 

MASK1 

Testing  parameter  for  attribute  TASK 

MASK2 

Testing  parameter  for  attribute  TASK 

PBLOK 

PBLOK (31, 10) 

Uaed  in  SRTTGT  for  terget  designator, 

number  print  and  in  PRINTGP  for  weapon 
and  group  prints 


ARRAY (750)  Temp  storage 
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Table  4. 


(Part  2  of  2) 


BLOCK 

VARIABLE 

OR  ARRAY 

DESCRIPTION 

PRT2 

LPRTZ(6) 

Contains  user  directed  computational 
options.  If, 

LPP.TZ(l)  >  0;  Suppress  DESIG/Number 
Print 

LPRTZC2)  >  0;  Suppress  TARGET /COMPLEX 
Print 

LPRTZ(3)  >  0$  Ignore  grouping 

LPRTZ(4)  >  0 :  Renormalize  target  value, 
nothing  else 

KPRTZd)  >  0;  Suppress  FLAG/DESIG 

Print 

LFRTZ(6)  >  0;  Group  only 

SET 

RANGEMOD 

Fraction  of  weapon  system  range  for 
grouping  use 

RETARGET 

Nonzero  for  missile  retargeting  capa¬ 
bility 

CCREB(20) 

Comend  and  control  reliability  for 
regions 

NCCfiEL 

Number  of  input  values  for  CCREB 

TARCLAS 

MAXCLAS 

Maximum  number  of  target  classes 

INCUS 

Number  of  user  selected  target  classes 

INUESIGdS) 

DESIG  of  exemplar  targat  for  selacted 
class 

KXPVAL(15) 

Value  of  selected  exemplar  target 

WEAPON 

MAXW 

Maximum  nuebat  of  weapon  systems 
permitted  for  proceaslng 

XWEAP 

Number  of  uaer  selected  weapon  systems 

XEWEAP(IOO) 

Names  of  user  selected  weapon  systems 

IRXEW(IOO) 

Reference  codes  of  user  selected 
weapon  systems 

ICLAS(IOO) 

Zero  if  TYPE  -  MISSILE 

13x 


CH-3 


5.7  Subroutine  ENTMOD 


mPQSE: 


msLmm- 


FORMAL  PARAMETERS: 

saamjasm 

SUBROUTINES  CALLED; 

CAT .T JET)  WV- 

Method: 


Raed  and  store  user  Inputs  end  control  flow  of 
supporting  subroutines 

ENTMOD  (first  subroutine  colled  when  overlay  link 
PLANS  is  executed) 

None 

CPRIOR,  INZ,  PRXZ,  SET.  TARCLA,  WEAPON 
CINSGST,  QRPBM,  INSGET,  PR1NTW,  SRTTGT 
COP 


Xn  addition  to  controlling  the  flow  of  supporting  subroutines,  ENIMOD 
mainly  reads  and  stores  user  input  data  (figure  22).  The  verb  and 
adverbe  recognized  by  thii  module  are: 


o  PLANSET  -  the  verb  that  causes  execution 

o  SETTING  -  the  adverb  which  introduce*  a  clause  to  set  param¬ 
eters  RANGBMOD,  RETARGET  or  COREL 

o  PRIORITY  «  the  adverb  which  introduces  a  clause  to  set  criteria 
for  choosing  ropraaantative  targets  of  complexes.  Criteria 
is  ordered  lists  of  TASK  and  alpha-portion  of  the  DESIG 

o  ATTACKERS  -  the  adverb  which  Introduces  s  clause  to  aelect 
weapon  eye tan  inventory.  Input  is  e  list  of  values  for 
attribute  TYPE 

o  DEFENDERS  -  The  adverb  which  Introduces  e  clause  to  eelact 
target  classaa.  Inputs  are  a  pair  of  worde  for  DESIG  (end 
hence  the  target  class  that  the  DESIG  defines)  and  exemplar 
value  of  each  DESIG. 

o  ONPRINTS  -  tha  clause  which  permits  the  user  to  control  the 
computational  flow.  Since  PLANSET  is  normally  executed  many 
times  for  on*  scenario,  many  of  the  calculation*  and  prints 
ere  redundant.  This  clauaa  provides  a  mean*  of  suppressing 
outputs  and,  hence.  Increasing  throughput  time. 


products  eh*  smallest  slope  la  grouped  together  with  Its  neighboring 
value  point.  Bence  the  length  of  the  TAU  array  Is  reduced  by  one.  The 
TAU  array  Is  repetitively  collapsed  again,  and  elopes  recalculated  until 
there  are  five  or  less  points  remaining. 

Once  the  elimination  process  Is  complete,  the  fractional  value  Is  com- 
puted  for  the  first  two  components  from  the  sums  now  stored  in  V(l) 
through  V(5).  These  fractions,  together  with  the  time  components  In 
TAU  end  the  total  number  of  components  (KK),  are  stored  In  array  ITAR. 

The  lethal  radius  for  air  bursts  must  be  recalculated  for  a  uniform 
height  of  burst  for  all  elamanta  within  the  complex.  This  is  required 
wince  the  air  lethal  radius  as  calculated  from  VLBADP  (called  from 
PIANSET)  assumed  an  optimal  air  height  of  burst  for  each  target.  Clearly, 
one  height  of  burst  Is  required  for  an  air  burst  over  a  complex.  That 
height  of  burst  Is  deflnsd  in  CALCOMP  as  the  optimal  seeled  height  of 
buret  associated  with  the  hardest  elament  in  the  complex.  The  smallest 
ground  Istbal  radius  la  defined  aa  being  the  hardest  element  In  the 
complex. 

Calculation  continues  to  determine  the  hardneaa  components  (HAZ,  EGZ, 

HAZ2,  HGZ2)  and  the  corresponding  fractional  value  (FVULN1)  which 
represent  tlia  complex.  VOZ,  FVULN1,  end  the  hardness  number  (1  or  2) 
ere  also  recalculated  based  on  the  defined  scaled  height  of  burst. 

The  complement  of  FVULN1  Is  found  to  repressnt  the  eeootid  hardness 
component.  If  either  fractional  value  is  nonzero,  It  Is  multiplied  by 
VOZ  to  get  the  actual  value  at  that  hardness.  After  all  targets  hrva 
bsen  considered,  Che  lethal  radii  are  separated  Into  radii  belonging 
to  hard  targets  (redll  loss  then  1.5  nautical  miles)  end  radii  belong¬ 
ing  to  soft  targets.  The  average  lethal  radius,  weighted  by  the 
actual  value  at  the  corresponding  hardness,  is  calculated  for  both  hard 
end  soft  targets  for  those  redll.  Similarly,  the  actual  value  at  each 
hardneaa  (VHARD  or  VSOPT)  is  accumulated.  If  there  ere  no  herd  targets 
(l.a.,  VHARD-0),  FVULNX  la  eat  to  1;  otherwise  the  fraction  of  actual 
value  for  hard  targets  (NHARD/VTOT)  is  assigned  to  PVULN1. 

After  ell  targets  in  the  complex  have  been  processed  as  above,  the 
stored  values  ara  defined  with  the  target  record  celled  'COWITG' . 

See  figure  24  for  the  logic  flow  within  CALCOMP. 


figure  24.  Subroutine  GALGGM?  (Part  1  of  4) 
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5.10  Subroutine  GRP EM 


PURPOSE; 

ENTRY  POINTS; 

FORMAL  PARAMETERS; 
COMMON  BLOCKS; 
SUBROUTINES  CALLED; 


CALLED  BY; 

Method ; 

GRPEM  forme  weapon  groups  by  chaining  the  near  selected  weapon  type 
records  ('HEPTYP')  and  for  each  type,  the  lndividuel  weapon  launch 
baaea  are  chained  ('MSBMTIG' ) .  Each  baae  record  then  la  tested  for 
proper  definition  under  weapon  group  heading.  The  grouping  order  will 
be  performed  in  the  same  sequence  as  the  user  selected  weapon  types  are. 

The  attribute  IDHOB  (which  occupies  the  same  position  in  common  C30  as 
GRPFLG)  will  control  the  weapon  grouping  as  follows: 

IDHOB  »  0  -  Group  according  to  PLANSET  algorithms 

-  1  -  Group  alone 

■  2-99  -  Group  with  weapons  having  similar  IDHOB. 

Tankers  are  not  grouped  but  are  collected  and  reformatted  within  sub¬ 
routines  TANKER  and  ADJUSTGF. 

In  the  case  of  a  else lie  weapon  system,  GRPEM  checks  the  retargeting 
flag  (RETARGET).  If  on,  the  user  has  requested  that  the  data  base  attri¬ 
bute  IRZF  be  considered  for  all  nlasiles.  GRPEM  then  calculates  and 
stores  for  the  current  missile  type,  the  factors  that  later  will  be  used 
to  modify  the  number  per  squadron,  number  on  alert,  alert  DBL  probability, 
and  reliability  for  all  missiles  of  the  type. 

After  weapon  type  data  has  been  selected  and  defined,  missiles  and  bombers 
are  aggregated  to  form  weapon  groups.  A  weapon  group  consists  of  weapons 
from  up  to  150  bases.  If  all  the  weapons  on  a  given  base  are  nonalert, 
weapons  of  the  same  type  are  considered  as  one  group.  Otherwise,  a  group 
comprises  those  weapons  on  a  base  which  have  the  same  alert  status,  type 
(attribute  TYPE),  region,  and  payload.  Bombers  must  also  have  the  same 
refueling  index.  The  maximum  number  of  warheads  allowed  per  group  is  sat 
at  1,000.  Also,  for  missile  classes  the  maximum  number  of  weapons  per 
salvo  is  sat  at  15s  if  exceeded,  a  new  missile  group  is  formed. 


To  form  weapon  groups 

GRPEM 

None 

CIO,  CIS,  C20,  C25,  C30,  KEEP,  SET,  WEAPON 

ADJUST,  DIRECT,  DLETE,  HDFND,  HEAD,  ITLE,  MODFY, 
NEXTTT,  PRINT,  STORE,  TANKER 

ENTM0D  (of  overlay  link  PLANS) 
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Only  Choa*  records  srs  processed  that  define  the  first  site  of  a 
squadron  (1SXTE  positive). 

BOMBER  units  which  do  not  refuel  and  missile  sites  must  lie  within  a 
geographic  region  which,  for  alert  weapons,  has  a  radius  equal  to  a 
certain  percentage  of  the  range  of  the  weapon.  This  percentage  la 
read  into  the  variable  RANGEMOD  at  the  beginning  of  the  program;  if 
the  percentage  Is  not  specified  In  the  data  cards,  it  is  assumed  to 
be  15%;.  For  nonalert  weapons,  the  distance  criterion  is  automatically 
doubled. 


In  order  to  form  a  weapon  group,  the  required  radius  is  expressed  in 
terns  of  latitude  (DLAT)  and  longitude  (DLONG),  and  the  number  of  bases 
(NTOTBAS)  is  counted.  If  some  bombers  are  to  be  used  as  tankers  for 
refueling  purposes  (i.e,,  if  HLEFUEL-2),  the  number  in  commission  and 
the  number  on  alert  are  cut  in  half.  The  number  of  weapons  and  total 
yield  of  the  warheads  carried  by  each  vehicle  on  the  base  then  are  com¬ 
puted.  Up  to  250  groups  can  be  formed  for  use  in  plan  generation. 
However,  PLANS ET  processes  and  prints  information  for  up  to  260  weapon 
groups  to  anabla  planners  to  adjust  their  data  base  should  more  than 
250  groups  be  formed. 

When  a  new  group  is  started  group  data  are  retrieved  and  stored  under 
record  'WEPNGP'.  For  each  weapon  launch  base,  the  base  record  ( ' MSBMTG ' ) 
is  modified  and  linked  to  the  group  header.  As  each  new  base  is  added, 
the  group  centroid  is  adjusted  accordingly.  If  there  are  both  alert 
and  nonalert  bombers  on  a  given  base,  the  alert  bombers  are  tasted  for 
group  assignment  first  using  the  distance  criterion  RANGEMOD;  the  non¬ 
alert  bombers  than  are  tasted  using  the  criterion  2  x  RANGEMOD. 

Subroutine  GRPEM  is  illustrated  in  figure  25. 
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S.ll  Subroutine  PRINTGP 


PURPOSE: 


Print  standard  tablaa 


ENTRY  POINTS : 

FORMAL  PARAMETERS: 
COMMON  BLOCKS: 
SUBROUTINES  CALLED: 
CALLED  BY: 

Method: 


PRINTGP,  PRINTW 
None 

CIO,  C15,  C30,  EXCLAS,  KEEP,  PBLOK,  PRTZ,  WEAPON 
DIRECT,  HDFND,  HEAD,  ITLE,  NEXTTT,  RETRV 
ENTMOD  <o £  overlay  link  PLANS) 


This  eubroutlne  la  called  twice:  once  prior  to  weapon  group  and  target: 
proceselng  (Entry  PRINTGP)  and  one  after  all  proceealng  haa  been  com¬ 
pleted  (Entry  PRINTW) ,  Execution  through  Entry  PRINTGP  permits  the 
collection  and  print  of  the  Warhead,  ASM,  Payload,  Weapon  Type  Charac¬ 
teristics  Tables,  and  weapon  eysteme  characteristics  for  misalles  and 
bombers.  Weapon  grouping  requires  payload  parameters.  Therefore,  during 
the  collection  process  these  parsaeters  In  addition  to  being  printed  will 
be  saved  (In  /KEEP/  arrays)  for  use  within  subroutine  GRP EM.  After 
processing.  Entry  PRINTW  causes  the  printing  of  weapon  groups  and  complex 
lists. 

Subroutine  PRINTGP  Is  illustrated  in  figure  26. 
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5.12  Subroutine  SRTTGT 

PURPOSE;  To  process  user  selected  targets 

ENTRY  PO-KTS;  SRTTGT 

FORMAL  PARAMETERS;  None 

COMMON  BLOCKS;  ERRCOM,  CPRIOR,  CIO,  C15,  C20,  C25,  C30,  EXCLAS, 

KEEP,  MASK,  OOPS,  PBLOK,  PRT*/. ,  TARCLA3 

SUBROUTINES  CALLED;  CALCOMP ,  DIRECT ,  DLETE ,  HDFND ,  HEAD ,  I  GET ,  IPUT ,  ITLE , 

KEYMAKE,  MODFY,  NEXTTT,  ORDER,  RETRV ,  STORE,  VLRADF 

CALLED  BY;  ENTMOD  (of  overlay  PLANS) 

Method; 

sKTTCtT  begins  by  counting  the  number  of  characters  in  the  task  Inputs 
(used  for  choosing  representative  targets  of  complexes  in  CALCOMP)  a:'d 
setting  1SUBT  to  0,  1,  or  2  If  the  task  Inputs  are  one,  two,  or  three 
characters  long,  respectively. 

Next  the  exemplar  target  DESXGs  end  corresponding  values  are  procaased. 
For  aach  target  claaa  to  be  considered  by  the  allocator,  a  DEFIG  and  a 
corresponding  value  are  entered.  The  DESIG  pertains  to  s  target  within 
the  target  class  and  the  value  is  Its  target  value  before  the  sum  of 
target  values  are  normalised  to  1000.  All  targets  within  that  claaa 
will  have  their  data  base  valuea  adjusted  by  a  similar  ratio  before 
normalisation.  The  exemplar  targets  are  retrieved  directly  on  the  CALC 
chain. 

Two  passes  are  made  through  Che  entire  target  list.  During  the  first 
pest  target  values  ere  accumulated  for  each  targat  class,  lachal  radius 
atorsd  for  individual  targets,  and  counts  of  Individual  targats  and  num¬ 
ber  of  elementa  in  aach  complex  collected.  The  number  of  elements  in 
each  complex  is  stored  in  array  NSLEM  indexed  by  attribute  IC0MPL.  The 
second  pass  over  the  target  list  will  use  these  counts.  Parametcis  re¬ 
lated  to  optional  prints  ere  also  stored  during  this  peas.  Attribute 
DESIG  is  temporarily  stored  onto  scratch  file  ITEM?  if  the  Target  DESIG/ 
Target  Number  print  was  selected.  If  directed  (Print  option  aix  equals 
raro) ,  attributes  FLAG  end  DESIG  are  pecked  into  one  word  stored  in  work¬ 
ing  array  KZY1,  and  eventually  sorted  using  s  generalised  sort/merge  be¬ 
ginning  at  label  9000. 

Before  the  second  pass,  sesling  factors  which  will  adjust  relstive  targat 
|  valuea  and  normallss  the  sum  of  target  values  ara  computed.  Also,  param¬ 
eters  for  assigning  randomised  target  cumbers  ara  computad. 

I  After  the  first  pass  over  the  target  list  is  completed,  alamerta  of  com¬ 
plexes  not  selected  by  the  user  (through  the  exemplar  target  technique) 
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are  transferred  from  the  complex  chains  they  reside  on  to  the  simple 
target  chain.  When  all  such  targets  are  transferred,  each  complex  that 
has  one  element  remaining  is  also  transferred  to  the  single  target  chain. 

The  second  pass  over  the  target  list  assigns  the  final  target  value,  the 
randomized  target  number,  and  forms  representative  elements  of  complexes 
by  calling  subroutine  CALCOMP . 

Upon  processing  each  target  record,  the  target  number  can  be  immediately 
calculated  and  stored.  The  calculation  In:  a  sorting  index  (LEAD) ,  which 
is  e  function  of  the  total  number  of  targets  (NTAR) ,  is  determined  by  the 
formula: 

LEAD  . 

To  start  a  cycle,  a  beginning  index  (IBEG)  is  designated  and  assigned  to 
the  target  being  read.  Initially  IBEG- LEAD.  The  index  for  the  next  tar- 
got  (XND)  then  If  found  by  incrementing  the  previous  index  (LAST)  by  LEAD. 
If  the  result  exceeds  NTAR,  the  cycle  is  reset  by  subtracting  NTAF,  from 
IND.  When  e  cycle  la  completed  (i.e.,  when  IND-IBEG)  the  next  cycle  Is 
bogun  by  incrementing  IBEG  by  one  and  proceeding  as  above.  Thus,  a 
unique  nonsequential  Index  (TGTNUMB)  is  assigned  to  each  target  as  it  is 
reed.  TGTNUMB  along  with  the  target  reference  code  (TGTREFCD)  is 
temporarily  written  onto  scratch  file  IF4  for  eventual  sort  and  final 
storage. 

Each  complex  must  be  processed  (by  CALCOKP)  once  after  each  element  in  e 
given  complex  has  its  target  value  assigned.  The  first  pass  updated 
array  NELEM  (later  transferred  to  KEY1)  to  define  the  number  of  elements 
in  each  complex.  The  second  pass  updates  a  second  array  (KEYC)  in  the 
same  fashion.  By  compering  the  counts  between  KEY1  and  KEYC,  CALCOKP  may 
be  executed  at  the  appropriate  time. 

During  the  second  pass,  each  target  record  is  written  to  e  random  file. 

The  record  number  end  corresponding  DESIG  art  written  to  a  scratch  file 
end  the  resulting  elements  are  sorted  In  alphabetical  order  according 
to  DE8XG.  The  Scratch  file  Is  rewound  and  as  each  DESIG  (now  In  alpha¬ 
betical  order)  is  read,  the  corresponding  random  record  number  Is  obtained 
end  that  random  file  record  is  printed  to  produce  an  alphabetized  target 
eort  11s v. 

After  the  second  pees,  optional  prints  ere  provided  by  readiug  files  1R 
end  XTSMP.  Also,  file  IF4  Is  read,  sortad  on  TGTKK-E  the  TARCDE 
records  created. 

Current  data  baae  sizes  demand  that  all  intar faces  with  IDS  be  kept  at  s 
minimum.  To  eecomplieh  this,  common  block  KEEP  Is  constantly  being 
vedaflnad  as  working  storage  arrays  that  holds  pertinent  date.  Since 
sizing  is  open-ended,  arrays  contained  in  /KEEP/  must  provide  for  spilling 


161 


CH-3 


its  concent*  onCo  scratch  files  in  the  desired  sort  order.  Logic  begin¬ 
ning  st  lebal  90(10  initiates  code  that  performs  e  basic  sort/merga  proc¬ 
ess,  Working  arrays,  are  sorted  via  the  standard  ORDER  subroutine  and 
ara  merged  in  sorted  order  with  the  information  stored  on  scratch  files. 
This  sort/marga  process  is  open-ended  and  processing  is  efficient. 

Subroutine  SRTTGT  is  illustrated  in  figure  27, 
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Figure  27.  (Put  11  of  12) 
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APPENDIX  A 


ANALYTICAL  CONCEPTS  AND  TECHNIQUES 


This  appendix  describes  eh*  major  analytical  concepts,  techniques,  and 
algorithm*  employed  within  module*  JLM,  INDEXER,  end  PLANSET.  Topic* 
o£  discussion  consist*  of  explanation*  of  veapon  grouping,  missile 
reprogramming,  target  list  preparation,  and  missile  time  of  flight  cal¬ 
culation*. 


A.i  HiaBgaJgaBBtea 

The  initial  phase  of  plan  development  provides  an  allocation  of  weapons 
to  targets.  To  reduce  the  amount  of  processing  required  during  this 
phase,  the  offensive  weapons  are  aggregated  into  "weapon  groups"  which 
for  the  purpose  of  the  allocation,  all  weapons  within  a  group  ere 
treated  identically.  This  phase  of  processing  is  then  followed  by  the 
sortie  generation  phase  during  which  the  specific  missile  and  bomber 
plans  era  developed. 

Grouping  Criteria:  On  the  basis  of  usar  input,  which  specifies  the  type 
(TYPE)  weapons  to  be  considered,  module  PLANSET  processes  the  indexed 
data  bass  and  assembles  the  individual  missile  and  bomber  units  (items 
I  in  classas  MSLWEP  and  BMBWE7)  into  weapon  groups. 

A  weapon  group  is  daflnad  as  e  set  of  weapons  which  are  assigned  to  de¬ 
livery  vehicles  that  are  located  in  the  same  geographic  area  and  have 
like  characteristics.  Specifically,  to  bo  in  the  same  group,  these  wea¬ 
pons  must  b*  of  tha  same  type;  i.e.,  the  attribute  TYPE**  must  have  the 
same  value;  they  must  have  the  same  alert  status  (alert  or  non-alert), 
originate  in  the  same  geographic  region,  and  have  the  same  payload. 
Bombers  oust  have  the  same  refueling  index  (IREFUEL).  In  order  for  mis¬ 
siles  or  nonrefueling  bombers  to  be  grouped,  they  must  lie  within  a  geo¬ 
graphic  area  which,  for  alert  weapons,  has  a  radius  equal  to  a  certain 
percentage  of  the  rang*  of  the  weapon.  This  percentage  is  a  parameter 
RAMGEMQD  specified  by  the  user  for  input  to  program  PLANSET.  If  RANGEMOD 
is  not  specified,  it  is  assumed  to  be  15  percent.  The  RANGEMOD  value 


A  weapon  is  defined  here  as  a  warhead  plus  the  characteristics  of  its 
delivery  vehicle. 

A  single  set  of  delivery  vehicle  characteristics  is  associated  with 
ell  weapons  of  a  given  type.  These  characteristics  include  attributes 
(for  all  weapon*)  ALRTDLY,  CEP,  FUNCT1,  LCHINT,  HLRTDLY,  PLABT,  RANGE, 
1XL,  BIMLUM,  SPEED  (for  missiles  only),  ALRTDB  (if  HEP  greater  than 
sero),  IRZP,  NMPSXT,  PDES,  PEPE,  PXNC,  RNCKIN,  TOEMTN,  IRECMO,  PRABT, 
1ANGEDEC,  RAMCEREE,  and  SPDLO. 
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used  for  alert  weapon*  la  automatically  doubled  for  nonalert  weapons  (to 
reduce  the  proliferation  of  groups).  Under  this  criterion.  It  la  appro¬ 
priate  to  think  of  the  weapone  of  a  given  group  aa  being  capable  of  attack¬ 
ing  the  ease  aet  of  target a. 

If  the  vaapona  are  to  be  uaad  exclusively  against  naval  targets  (a  player 
option),  all  the  weapons  in  the  group  oust  have  the  same  value  for  the 
attribute  FXNAV  (the  single  shot  kill  probability  for  these  weapons 
against  targets  of  class  NAVAL) . 

Group  Centroid:  As  a  new  base  Is  added  to  a  group,  the  latitude  and 
longitude  of  the  group  centroid  are  adjusted  so  that  the  final  values 
reflect  the  true  group  cantrold.  That  adjustment  Is  effected  as  fol¬ 
lows. 

Let  NG  -  The  numbar  of  bases  Included  In  the  group  prior  to 

this  addition 

LSTLAT  ■  Latitude  of  centroid  before  addition 
LSTLONC  ■  Longitude  of  centroid  before  addition 
LAT  -  Latitude  of  the  weapon  being  added 
LONG  “  Longitude  of  the  weapon  being  added 

Then  for  the  new  centroid  latitude  (NEWLAT), 
newlat  - 


To  determine  the  new  centroid  longitude  (NEWLONG)  an  Intermediate  quan¬ 
tity  (GLONG)  is  calculated.  If  GLONG  <  0,  NEWLONG  -  GLONG  +  360;  other¬ 
wise  NEWLONG  -  GLONG.  GLONG  is  calculated  as  follows: 

1.  If  -180  <  (LSTLONC  -  LONG)  *  180  then  GLONG 

-  [(NO  *  LSTLONC)  +  LONG)/ [NG  +  1] 

2.  If  (LSTLONC  -  LONG)  >  180  then  GLONG  ■  [(NG  *  (LSTLONC 

-  360])  +  LONG)/ [NO  +  1] 

3.  If  (LSTLONC  -  LONG)  <  -180  then  GLONG  -  [(NG  *  LSTLONC) 

+  (LONG  -  360)]/ [NG  +  1] 

Bpsic  Yield  (Boabersl:  One  of  the  composite  characteristics  calculatad 
for  a  bomber  group  is  its  basic  yield  per  gravity  bomb.  That  value  le 
obtained  as  follows.  Define  the  following  variables: 

NOB  CUB  1  Number  of  bomba  of  type  1 

N0BCKB2  Number  of  bomba  of  type  2 

YTELD1  Yield  of  type  1  bomb 

YX1LD2  Yield  of  type  2  bomb 
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A.2  Missile  Reprogramming 


Each  mis nil*  type  la  the  data  basa  has  an  associated  attribute  I REP  which 
indicates  its  reprogramming  capability.  Missiles  may  be  retargetable, 
for  instance,  if  other  weapons  in  the  squadron  have  been  destroyed  before 
launch,  during  launch,  or  in  powered  flight.  The  reprogramming  capabil¬ 
ities  considered  within  the  Flan  Generator  are: 

No  reprogr earning  capability  (IREP-1) 

Reprogramming  for  not  in  commission  (XREP-2) 

Reprogramming  for  destruction  before  launch  (IRE P-3) 

Reprogramming  for  failure  through  launch  (IRE P-4) 

Reprogramming  for  failure  through  powered  flight  (IREP-5) 

During  QUICK  plan  generation,  this  reprogramming  capability  is  exercised 
only  if  the  user  specifies  a  RETARGET  option  in  program  PLANSET.  The  ef¬ 
fects  of  missile  reprogramming  during  plan  generation  are  to:  1)  decrease 
the  number  of  vehicles  per  squadron;  2)  reduce  the  DBL  probability  for 
alert  vehicles  to  aero  for  those  missiles  which  reprogram  for  this  fail¬ 
ure  mode;' and  3)  increase  the  reliability  factor  for  reprogrammable  mis¬ 
siles.  In  computing  replacement  values  for  these  parameters,  the  data 
base  value  associated  with  the  following  attributes  is  considered. 

PINC:  Probability  that  the  missile  is  in  commission 

ALRTDB:  Probability  of  DBL  for  alert  vehicles 
PLABT:  Probability  of  a  launch  abort 

PFPF:  Probability  of  failure  during  powered  flight 

» 

i 

’Table  3  shows  the  method  of  calculating  replacement  values  for  each  level 
of  reprogramming  capability.  To  illustrate  the  reprogramming  calculations, 
let  N  be  the  original  number  per  squadron,  R  the  original  reliability  for 
any  missile  squadron,  and  8  be  the  probability  of  survival  before  launch. 

If  N'  is  the  reduced  number  of  weapons,  R'  the  increased  squedron  relia¬ 
bility  resulting  from  reprogramming  calculations,  and  S'  the  modified  sur¬ 
vival  probability,  will  still  equal  N*R*S.  The  now  values,  how¬ 

ever,  reflect  the  probability,  with  retargeting,  of  striking  the  H'  high¬ 
est  priority  targets  to  be  assigned  to  the  squadron.  For  example;  for  a 
non-SLBM  (submarine- launched  belllstic  missile)  missile  squadron  with 
attributes  IRZP-3,  PINC*. 8,  ALRTDB*. 1,  PLABT*. 2,  and  PFPF*. 3,  and  a  num¬ 
ber  per  squadron  of  30,  the  new  attribute  values  assigned  (see  table  3) 
are: 

Number  per  squadron  ■  PINC(1 -ALRTDB)  (N) 

-  (.8) (i-.l) (30)  -  21.6,  truncated  to  21 

New  ALRTDB  -  0  ' 

-  (1-PLABT) (1-PFPF) 

Reliability  -  <l-.2)(l-.3)  -  .36 

Bad  reprograsadng  not  been  considered,  the  values  would  have  been: 

Number  per  squadron  ■  30 

ALR1D1  -  .1 

Reliability  -  .8<i-.2)(l-.3)  -  .448 
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Tab !•  5.  Computation*  for  Reprogr  amiable  Miaallfta 


Reprogramming 

Capability 

Index 

New  number  per  squadron 
(N  -  original  ..number) 

New 
ALRZDB 
for  this 
type 

Reliability  for  this  type 

I REP  -  1 

N 

ALRTDB 

PINC  *(1-PIABT)*(1-PFPF) 

IREP  •  2 

PINC  *  N 

ALRTDB 

(1-PIABT)*(1-PFPF) 

Non 
SUM 
IREP  -  3 

SUM 

PINC  *(i-ALRTDE) 

*N 

0 

(1-PLABT ) * (1-PFPP) 

N 

# 

t 

Non 
SUM 
IREP  -  4 

SUM 

PINC  *(1-PUBT) 
*<1-AUTDB) 

0 

1-PFPF 

PINC  *<1-PUBT)*N 

ALRTDB 

1-PFPF 

Non 
SUM 
IREP  -  3 

SUM 

PINC  *(1-ALRTDB) 

* (1-PLABT)* (1-PFPF) *N 

0 

1 

PINC  *(1-PLA8T) 
*(1-PFPF)*N 

ALRTDB 

1 

Reprogramming  for  destruction  before  launch  la  not  applicable  to  sub¬ 
marine-  launched  weapon*  aince  the  destruction  of  one  launch  site  da-- 
troya  all  remaining  missiles  in  the  squadron. 
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A. 3  Target  List  Preparation 


The  Information  provided  to  the  Flan  Generator  consists  of  information 
on  the  terget  system  which  is  to  be  attacked  and  on  the  available  weapon 
systems  which  have  bean  provided  to  deal  with  the  target  system.  The 
weapon  allocator  (module  ALOC)  receives  its  targets  as  a  shuffled  target 
list;  that  is,  a  list  of  targets  that  are  arranged  in  e  random  order. 

To  be  discussed  are:  target  categories ,  time  dependant  target,  target 
value,  methods  of  complexing,  and  target  shuffling  (or  randomizing). 

Target  Categories:  From  a  computational  point  of  view,  QUICK  considers 
two  categories  of  targets:  simple  targets,  and  complex  targets.  Terget 
numbers  are  assigned  to  all  simple  targets,  and  complex  targets  in 
classes  1-13  for  both  sides,  one  side  at  a  time.  A  simple  target  is  a 
single  data  base  item  with  a  single  unique  geographical  location. 

The  second  category  of  target,  the  complex  target,  allows  the  Plan  Genera¬ 
tor  to  deal  with  targets  consisting  of  several  elements  and  to  treat  them 
as  a  single  simple  target  during  the  weapon  allocation  phase.  Complex 
targets  are  formed  by  the  Weapon/Target  Identification  subsystem  (INDEXER) 
and  consist  of  target  elements  (up  to  99  data  base  items)  in  which  each 
element  la  separated  from  some  other  element  in  the  complex  by  a  distance 
not  greater  than  one-half  the  sum  of  the  lethal  radii  of  the  two  elements 
from  e  given  weapon  yield,  considering  the  vulnerabilities  for  each  of 
the  elements.  The  complexing  yield  assumes  a  default  value  of  one- 
megaton  of  any  user  input  value.  Also,  at  usar  discretion  complexing 
yield  may  be  obteined  through  query  of  VN  and  associated  table  look  ups 
(see  subsection  under  target  complexes).  Under  either  criterion,  the 
complex  target  is  input  to  program  ALOC  as  a  single  element  target  with 
characteristics  which  are  representative  of  the  complete  complex.  The 
procedures  used  in  identifying  and  describing  this  representative  target 
element  ere  discussed  later  in  this  chapter  (see  subsection  Complex 
Targets) . 
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With  tha  abova  simplifications,  the  method  of  allocation  uaad  sy  program 
ALOC  can  ba  aaaantlally  tha  aaaa  for  both  typaa  of  targats. 

Tima-Paoendent  Target  Value;  Tha  ralatlva  valua  of  tha  targata  conaldarad 
during  plan  ganaratlon  la  eatabllahad  on  tha  baala  of  tvo  aata  of  input 
data  auppllad  by  tha  uaar.  In  tha  data  baaa  aach  potential  targat  la 
aaalgnad  a  valua  (VALUE)  which  aatabliahaa  ita  ralatlva  worth  within  lta 
aaalgnad  claaa.  Than,  tha  uaar  providaa  data,  for  input  to  modula  PLANS ET, 
which  aatabliah  tha  targat'a  valua  ralatlva  to  all  othar  potential  targata 
in  tha  gaaa  baaa  (aaa  Targat  Valua,  thia  appendix). 

Since  tha  relative  atratagic  worth  of  a  target  may  degrade  over  time  (a.g., 
tha  value  of  a  mlaelle  launch  aita  bafora  and  after  launch),  the  tica  de¬ 
pendence  of  targat  valua  su at  ba  conaldarad  in  developing  the  attack  plan. 
In  QUICK,  thia  ralatlonahlp  la  eatabllahad  on  tha  baala  of  data  auppllad 
by  tha  uaar  and  included  in  tha  data  baaa.  Tha  uaar  can  apaclfy  up  to 
five  aaparata  time  componanta  which  rapraaant  apeeifled  fractiona  of  tha 
total  targat  valua.  For  each  of  tha  five  componanta,  tha  uaar  apaciflaa 
tha  tiraa  (in  houra)  at  which  tha  valua  changaa,  T(l),  and  tha  fraction 
of  tha  targat  valua  that  la  removed  at  that  time,  FVALT(I) . 

In  ualng  thaaa  data,  tha  ayatem  (modula  PLANSET)  automatically  aaaumaa  a 
atendar'd  uncertainty  in  timea  apaolfiad.  Figure  30  illuatrataa  tha  time 
dependence  of  target  valua.  Aa  a  reault  of  tha  "valua  eacaped"  mathod 
of  targat  damage  calculation  and  tha  launch  interval  timing  conaidara- 
tlona,  targat  valua  cannot  lncraaaa  at  any  tiaa. 

Taraat  value!  Tha  Plan  Generator  allocataa  waapona  ao  aa  to  maximise  tha 
targat  value  daatroyad.  To  accomplish  thia,  tha  ralatlva  importance  or 
valua  of  tha  targata  to  ba  conaldarad  mutt  ba  eatabllahad.  Thaaa  targat 
valuta  reflect  the  major  strategic  objactlvaa  of  tha  war  plan  which  la 
to  ba  generated.  They  tnuat,  there fora,  be  eatabllahad  by  tha  uaar  within 
tha  context  of  a  apeclfic  gaaa  acenario. 

Tha  QUICK  ayatem  uaaa  a  two-atap  procedure  to  input  tha  uaar  judgmental 
data  required  for  targat  valua  calculation. 

1.  In  tha  date  baaa,  each  potential  target  la  aaalgnad  a  valua  cal¬ 
culated  to  reflect  lta  ralatlva  worth  within  its  aaalgnad  claaa, 

2,  To  generate  a  apeclfic  plan,  tha  uaar  atuat  also  provide  data  to 
tha  Plan  Generator  (module  PLANSET)  which  determine  the  ralatlva 
value  of  tha  targat  claaaaa,  and  hence  all  targets,  for  the  cur¬ 
rent  plan. 

for  the  date  base,  a  re:.~onably  good  judgment  can  ba  made  of  tha  ralatlva 
values  of  the  targata  within  each  target  claaa  (such  aa  missile,  bomber, 
urban/iaduatrlal,  or  naval  elaaaae).  The  values  may  ba  baaed,  for  in¬ 
stance,  on  relative  population  or  industrial  importance  for  urban/lndua- 
trial  targata.  for  missile  and  bomber  claaaaa,  tha  uaar  will  probably 
aalaet  targat  valuaa  which  taka  into  account  aaeh  weapon's  sffactlva 
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megatomuige,  rang*,  and  CEP.  Each  potential  target  in  the  data  bast 
must  ba  aaaignad  tha  attribute  VALUE,  and  the  value  eeaociated  with  thia 
attribute  must  establiah  the  target's  relative  worth  within  the  class 
to  which  it  is  assigned. 


The  value  input  la  completed  with  data  cards  input  to  nodule  FLANSET. 
Here,  when  generating  a  specific  plan,  the  user  oust  input  hla  judgment 
aa  to  the  relative  values  of  the  target  classes.  This  is  communicated 
to  the  Plan  Generator  by  the  selection  of  an  exemplar  (or  typical)  tar¬ 
get  from  each  target  class  which  Is  to  be  included  in  the  plan.  To  that 
exemplar  target,  tha  uaar  aaaigna  a  naw  value  (NEWVA1) .  KEWVAL,  then, 
lc  used  as  follows: 


Let  VALCLASS(J) 


KEWVA1  for  the  exemplar  target  in  class  J 
VALUE  for  the  exemplar  target  in  clean  J 


end  CGMVAL(J)  •  the  sum  of  the  VALUES  of  all  the  targets 
in  clean  J 


Than  tha  total  valua  of  tha  targate  In  claas  J  la 
CUHVALf (J)  «  CUMVAL(J)  *  VALCLASS(J) 


Thest  targat  clast  valuta  art  then  aealad  ao  that  tha  sum  of  all  target 
values  is  1,000,  thus  facilitating  comparativn  analyses  of  diffarlng 
plana.  Thia  scaling  la  dona  by  setting 


SUMVALX  -  1 


CUMVALF(J) 


and  eetebllehing  the  final  value  factor  for  all  items  in  cleee  J  by 
VALFAC(J)  *  SUMVALX  *  VALCLASS(J) 

VALFAC(J) ,  Chen,  is  the  multiplier  used  to  derive  the  new  value  for  each 
target  in  claaa  J  from  ita  data  bate  value,  VALUE;  l.a.,  the  target’ a 
valua  for  thir  plan  •  VALFAC(J)  *  VALUE. 

The  QUICK  value  aehama  allows  Che  user  to  reflect  e  relative  Judgment  be¬ 
tween  tha  worth  of  two  specific  targeta  in  different  classes,  rathsr  than 
to  decide  the  total  distribution  of  VALUI  which  is  to  be  apportioned  be¬ 
tween  those  two  olasaes.  This  judgmant  is  much  mors  analogous  to  the 
unval  strategic  decisions.  It  is  generally  eaaiar  to  • pacify  the  rela¬ 
tive  worth  of  Moscow  va.  an  88-9  missile  alto  than  it  is  to  specify  the 
fraction  of  value  that  will  be  associated  with  urban/industrlal  targeta 
vs.  missile  sitae.  In  order  to  better  Illustrate  this  exemplar  value 
scheme,  e  simple  eat  of  four  targets  is  shewn  in  cable  6.  In  this  table, 
one  exsa^lar  target  from  each  claa*  is  assigned  a  value.  Tbe  final  cal- 
eulatad  valuaa  uaad  in  tha  allocator  sum  to  1,000  and  maintain  tha  orig¬ 
inal  data  baaa  ratloa  within  aaeh  olaaa,  Alao,  tha  ratio  of  values  be¬ 
tween  the  exemplar  targets  is  the  same  as  the  ratio  between  the  user  inputs. 
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Table  6. 


Sample  Exemplar  Target  Value  Calculation 


TARGET 

CLASS 

TARGET 

NAME 

SATA  BASE 
VALUE 
(SAL) 

USER  INPUT  • 
EXEMPLAR  VALUE 
(NEWVAL) 

PINAL 

CALCULATED 

VALUE 

0/1 

Moscow 

80 

16 

400 

U/I 

Kiev 

60 

300 

Hieaila 

Xplch 

5 

10 

250 

Mlaaila 

Aag 

l 

50 

Total  1,000 


Tha  intermediate  calculation  uaad  to  dariva  the  final  calculated  valuaa 
above  are: 


U/Z  CUSS 

MISSUS  CUSS 

VALCUSS 

16/80  -  .2 

10/3  a  2 

CUMVAL 

80  +  60  -  140 

5  +  1-6 

CUMVALF 

.2(140)  •  28 

2(6)  -  12 

VALFAC* 

.2(25)  «  5 

2(25)  -  50 

Vara  8UKVALX  -  1000/(28  +  12)  -  23 
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Complex  Target:  A  complex  target  consists  of  target  elements  in  which 
each  element  la  aaparatad  from  a one  other  element  in  the  complex  by  a 
diatance  net  greater  than  one-half  the  aunt  of  the  cooplexing  lethal 
radii  of  the  two  eleaenta.  A  complexing  weapon  yield  plua  the  vulnar- 
abilitiea  of  each  target  element  determined  the  lethal  radii.  A  aingle 
global  user  input  weapon  yield  (a  default  of  ona-megaton  ia  eaauaed) 
may  be  uaed  for  complex  determination.  That  la,  for  each  target  element, 
the  a am a  weapon  yield  will  be  uaed  for  lathal  radius  dat irmination.  A 
aecond  optional  method  of  lethal  radii  calculation  ia  permiaeibla  which 
employs  table  lookups  of  herd  coded  values.  Through  observation  of  the 
VN  of  each  target  element  a  yield  it  obtained  from  the  table,  then  an 
edjueted  VN  le  calculated  and,  finally,  from  the  yield  end  adjusted  VN 
tables  ere  entered  end  lethal  radii  obtained.  After  lethal  radii  deter¬ 
mination  the  collection  of  target  element*  and  aattlng  of  target  attri¬ 
butes  (nee  below)  *1«  identical. 

The  potential  target  Hat  input  to  module  ALOC  reflects  the  complex 
target  as  e  aingle  element.  The  target  eteributea  for  thia  represents- 
tive  target,  calculated  in  module  PLANSET,  are  derived  from  the  target 
date  associated  with  tha  individual  elements  of  the  complex.  The  largest 
target  radius  associated  with  any  element  of  tha  complex  is  assigned  as 
the  radius*  (TGTRAD)  of  the  representative  target.  Similarly,  tha  maxi¬ 
mum  value  of  TARDF.F  (local  bomber  defense  potential)  le  assigned  to 
represent  the  complex.  The  target  value  (VALUE)  end  the  number  of  ter¬ 
minal  defense  missile  interceptor*  (NTINT)  aaaignad  aach  alemant  era 
accumulated  and  their  totals  assigned  to  the  representative  element. 
M1NXILL  (the  minimum  kill  probability  required)  end  MAXKZLL  (the  maximum 
kill  probability  desired)  ere  weighted  (by  VALUE)  averages  of  tha  alamant 
ettributaa.  The  tlm*  dependence  of  the  value  of  the  complex,  which  is 
due  to  the  time  components  of  its  alemsnta,  ia  approxlmatad  by  at  most 
flva  time  components.  That  approximation  is  accomplished  ee  follows. 

First,  tha  list  of  time  components  is  chackad  for  aquel  values.  If  any 
are  found,  the  corresponding  values  era  added  together,  end  ell  but  one 
of  the  equal  components  ara  removed  from  consideration,  along  with  any 
aero  component a.  If  tha  number  of  remaining  entrlaa  doaa  not  exceed 
five,  the  time  dependence  of  tha  complex  le  approximated  by  theaa  time 
components.  Otherwise,  an  elimination  procedure  to  reduce  the  number 
of  entries  to  five  le  performed.  For  thia,  the  slops*  (change  in  value 
per  change  in  time)  ere  calculated  for  ell  remaining  value  points  and 
the  value  point  that  produces  tha  smallest  slops  is  grouped  togathar 
with  its  neighboring  value  point.  Bence  the  number  of  entries  is  reduced 
by  one,  Zf  Mrs  than  five  entries  still  remain,  tha  above  accumulation 
process  le  repeated,  until  no  nore  then  five  tine  components  remain. 


This  technique  represents  an  oversimplification.  However,  computing  an 
adjusted  radius,  baaed  on  the  geographic  locations  end  dimensions  of 
each  target  element,  would  not  necessarily  be  an  Improvement.  Zn  order 
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to  provide  a  significantly  aora  accurate  treatment ,  a  much  more  detailed 
analyela  would  be  required  of  each  complex  target,  which  should  take 
lato  account  the  yield  and  accuracy  of  the  available  weapons  aa  well  as 
the  number,  hardness,  and  geographic  distribution  of  target  elements. 


Air  lethal  radius  for  each  target  la  the  complex  must  be  determined  for 
e  uniform  height  of  burst  over  the  complex.  Air  lethal  radius  associated 
with  simple  targets  are  calcualted  assuming  an  optimal  height  of  burst 
based  on  the  target's  vulnerability.  Since  a  complex  may  be  comprised 
of  targets  with  differing  vulnerabilities,  it's  necessary  to  define  one 
height  of  burst  over  the  entire  complex.  Accordingly,  the  height  of 
burst  for  the  complex  is  defined  as  the  optimal  scaled  height  of  burst 
associated  with  the  hardest  target  in  the  complex.  Using  this  defined 
air  height  of  burst,  the  air  lethal  radius  for  each  target  in  the  com¬ 
plex  is  computed. 

Similarly,  the  hardness  components  (VULN1,  VULN2)  and  the  corresponding 
fractional  value  (FVULN1)  which  represent  the  complex  are  determined  by 
first  talcing,  for  each  target  of  the  complex,  its  VALUE,  FVULN1,  the 
number  of  hardness  components  (1  or  2),  and  the  lethal  radius  correspond¬ 
ing  to  each  hardness.  The  complement  of  FVULN1  is  found  to  represent 
the  second  hardness  component.  If  either  fractional  value  is  nonzero,  it 
Is  multiplied  by  VALUE  to  obtain  the  actual  value  at  that  hardness. 

After  all  targets  have  been  considered,  the  lethal  radii  are  separated 
into  radii  belonging  to  hard  targets  (radii  less  than  1.5  miles)  and  radii 
belonging  to  soft  targets.  The  average  lethal  radius,  weighted  by  the 
actual  value  at  the  corresponding  hardness,  is  calculated  from  both  hard 
and  soft  targets  for  those  radii,  and  the  result  (HHARD  or  HSOFT)  is 
assigned  to  the  complex.  Similarly,  the  actual  value  at  each  hardness 
(VHAKD  or  VSOFT)  Is  accumulated.  If  there  ere  no  hard  targets  (l.e., 

VHARD  -  0),  FVULN1  for  the  complex  is  set  to  1;  otherwise  the  fraction 
of  actual  value  for  hard  targets  (VHARD/VTOT)  is  assigned  to  FVULN1. 

This  FVULN1,  then,  and  the  corresponding  number  of  hardness  components 
are  assigned  to  the  complex. 

The  'ndax  number  (INDEXNO)  and  the  target  designator  coda  (DESIG)  asso¬ 
ciated  with  the  representative  target  will  normally  be  the  INDEXNO  and 
DESIG  assigned  to  the  first  member  of  the  complex  (l.e.,  the  first  element 
of  the  complex  encountered  when  processing  the  gome  data  base).  The  user 
may,  however,  establish  criteria  for  selecting  the  Yepresentstlve  INDEXNO 
and  DESIG  (a  control  feature  used  in  BllSOP  development).  The  procedure 
for  exercising  this  option  are  outlined  in  the  Users  Manual  (module 
PLANSET). 

Target  Shuffling:  During  the  allocation  phase  of  plan  generation,  the 
rata  of  allocation  for  each  weapon  group  is  monitored  as  the  targets  are 
processed.  To  prevent  these  rates  from  being  biased  by  a  large  number 
of  similar  targets  considered  consecutively,  the  basic  target  list  is 
shuffled. 


Sines  similar  targets  appear  together  In  the  data  base  (by  cI&bs  end 
type) ,  target  shuffling  randomizes  the  order  in  which  various  types  of 
targets  are  encountered.  Thus  the  rate  of  allocation  provides  a  good 
estimate  of  whether  a  group  la  being  over-allocated  or  under-allocated. 
The  agorlthm  used  to  achieve  the  required  shuffling  Is  accomplished  In 
the  following  manner. 

Consider  the  target  indices  (I)  as  equally  spaced  points  on  a  circle, 
with  targets  in  a  particular  class  occurring  consecutively.  If  the  Ith 
point  is  displaced  along  the  circ  a  to  the  index 

•|  (3  -  C*  (I)  mod  C 

where  C  is  the  number  of  points  on  the  circumference  of  the  circle,  the 
result  will  be  the  desired  distribution.  To  accomplish  the  corresponding 
reordering  of  the  discrete  list  of  targets,  each  index  must  be  multiplied 
by 


|  o  -ysj » 

where  N  is  the  number  of  elements  in  the  list,  and  then  reduced  by  modulo 
N.  A  direct  application  of  this  procedure,  however,  will  result  In  some 
cases  with  the  same  final  index  being  assigned  to  more  than  one  element. 

Therefore,  the  following  algorithm  is  used  by  program  PLANSET  to  assign  n 
new  indices  to  the  elements  of  the  list  in  such  a  way  that  the  above 
criterion  is  satisfied  and  each  index  from  1  to  N  Is  assigned  exactly 
once. 


Let  L  be  the  greatest  integer  such  that  L  (3  - J5)  N 
.  where  N  la  the  total  number  of  targets. 

Let  P  ■  J  “  L, 

where  P  *  the  beginning  index  of  the  current  cycle,  and 
J  •  the  index  number  currently  being  assigned. 

As  each  list  element  is  processed,  J  is  replaced  by  J  4-  L  to  obtain  the 
next  index  number.  If  J  becomes  >N,  J  is  replaced  by  J  -  N.  If  J 
becomes  ■  P,  a  new  cycle  la  to  be  started;  1  is  added  to  P  and  to  J, 
and  the  procedure  continues  as  before. 
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